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FIFTH SEMESTER 

SL. 

No. 

COURSE 

CODE 
COURSE TITLE L T P C M 

  Programme Core Courses (PCC)      

1 EEPC-501 
Electrical Power - Distribution and 

Substations 
2 0 0 2 100 

2 EEPC-502 Switchgear and Protection 3 0 0 3 100 

3 EEPC-503 Electric Power and Switchgear lab 0 0 2 1 100 

4 EEPC-504 Electrical Power - Utilization & Traction 2 0 0 2 100 

5 EEPC-505 
Installation and Maintenance of Electrical 

Equipment 
2 0 0 2 100 

  Programme Elective Courses (PEC):      

6 

(ANY 

ONE) 

EEPE-501 Microprocessors and Microcontrollers  

3 
 

0 
 

0 
 

3 
 

100 

EEPE-502 Control System & PLC 

7 

(ANY 

ONE) 

EEPE-503 Solar Energy Installation and Maintenance  

2 
 

0 
 

0 
 

2 
 

100 
EEPE-504 Power Electronics 

8 

(ANY 

ONE) 

EEPE-505 
Digital Electronics and Microprocessor 

Lab 
 

0 
 

0 
 

2 
 

1 
 

100 

EEPE-506 Power Electronics Lab 

  Open Elective Courses (OEC):      

9 

(ANY 

ONE) 

EEOE-501 Electric Vehicle (TATA Technologies)  

1 
 

0 
 

1 
 

2 
 

100 
EEOE-502 Infosys Springboard/NASSCOM Course 

10 PR-502 Major Project 0 0 4 2 100 

11 AU-501 Indian Constitution 2 0 0 0 100 

   Total Marks = 1000 

*Marks of Audit course is not included in the Total Marks 



ELECTRICAL POWER DISTRIBUTION AND SUBSTATION  

Course Code EEPC-501 

Course Title Electrical Power Distribution and Substation 

Number of Credits 2 (L: 2, T: 0, P: 0) 

Prerequisites 
●​ Basic concept of electrical energy 
●​ Fundamental concept of power system (Generation, transmission) 
●​ Basic concept of transformers  

Course Category PCC 

Semester V 

 

1.​ Intended Learning Objectives (ILO): The aim of this course is to help the student to attain 
the following industry-identified competency through various teaching-learning 
experiences: 

●​ To understand the fundamentals of electrical power distribution systems.  
●​ To study different types of distribution systems and their components.  
●​ To gain knowledge of substations, their layout, and equipment.  
●​ To understand protection, operation, and maintenance aspects of substations 

 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are 
to be taught and implemented so that the student demonstrates the following 
industry-oriented COs associated with the above-mentioned competency: 

 

COs Statement Knowledge Level 

CO1 
Know the basic concepts of power distribution systems and 
substations 

Level1-Knowledge 
(Remember) 

CO2 
Explain types of distribution systems and substation components 
 

Level2-Comprehension 
(Understand) 

CO3 Apply knowledge to solve distribution system problems Level3-Application (Apply) 

CO4 
Analyze distribution and substation layout, protection and 
performance 

Level4-Higher than 
application (Analyse) 

 

3.​ Detailed Course Content: 

 

Unit No. Unit Title Content 
Duration 

(in hours) 

1 Introduction to 
Power Distribution 
Systems  

1.1​ Structure of power system (generation, 
transmission, distribution)  

1.2​ Types of distribution systems: radial, ring main, 
interconnected  

1.3​ AC and DC distribution systems  
1.4​ Primary and secondary distribution  
1.5​ Comparison and applications 

8 

2 Distribution 
System 
Components and 
Design  

2.1​ Feeders, distributors, service mains  
2.2​ Voltage drops in DC and AC distributors (basic 

concepts)  
2.3​ Kelvin’s Law (economic size of conductor)  
2.4​ Load characteristics and diversity factor  
2.5​ Factors affecting distribution system design  

8 



3 Underground 
Cables and 
Overhead 
Distribution  

3.1​ Types of underground cables and their 
construction  

3.2​ Insulating materials and grading of cables  
3.3​ Advantages and disadvantages of underground 

cables  
3.4​ Overhead distribution lines: components and 

comparison with cables 

6 

4 Introduction to 
Substations  
 

4.1​ Definition and need  
4.2​ Classification:  
4.3​ Based on service (Step-up, Step-down, Switching)  
4.4​ Based on construction (Indoor, Outdoor, 

Pole-mounted, GIS – basic idea)  
4.5​ Based on Operating Voltage (HV, EHV, UHV) 
4.6​ Based on the nature of duties (primary, Grid, 

distribution) 
4.7​ Substation Layout 
4.8​ Selection of site for substation/ factors affecting 

selection 
4.9​ Main Electrical Connection 
4.10​ Graphical symbols 
4.11​ Single line diagram (SLD) 

8 

5 
 

Substation 
Equipment  
 

5.1​ Transformers (power and distribution)  
5.2​ Relays, Circuit breakers and isolators  
5.3​ Bus-bar Arrangements 
5.4​ Instrument transformers (CT and PT)  
5.5​ Lightning Arresters 
5.6​ Relay Co-ordination Concept 

6 

6 Substation 
Protection and 
Maintenance  

6.1​ Importance and objectives of Sub-station 
protection systems 

6.2​ Substation Earthing System 
6.3​ SCADA (basic introduction) 
6.4​ Maintenance of Substation Equipment 

Maintenance Schedule  
6.5​ Safety practices in substations  
6.6​ Introduction to Sub-station Automation System 

6 

7 CLASS TEST  3 
  Total 45 

 

4.​ Teaching Methodology 

●​ Lectures with diagrams and case studies  
●​ Field visits to substations  
●​ Demonstration of equipment/models  
●​ Use of simulation tools (if available)  

5.​ Distribution of Weightage and Marks: 

 

Sl. No. 
Topic 

(a) 
Time allotted 
in hours (b) 

Percentage 
Weightage 

(c=b/45*100
) 

Marks 

K C A HA T 

1 
Introduction to Power 
Distribution Systems  8 17 3 4 3 - 10 

2 
Distribution System 
Components and Design  

8 18 2 2 5 4 13 

3 
Underground Cables and 
Overhead Distribution  

6 13 3 2 - 4 9 



4 Introduction to Substations  8 17 3 3 2 4 12 

5 Substation Equipment  6 14 2 2 4 - 8 

6 
Substation Protection and 
Maintenance  

6 14 2 2 - 4 8 

7 Class Test 3 7 - - - - - 

 Total 45 100 15 15 14 16 60 

 
K = Knowledge 
C = Comprehension                                                            
A = Application                      
HA =Higher Than Application (Analysis, Synthesis, Evaluation) 
 
N.B.:-     1. The question pattern will be as per the instructions of SCTE or as per existing rules. 

        2. The objective-type questions may be in the form of multiple choice, 
fill-in-the-blanks, write-in-one-sentence, true-or-false, or match-the-following type. 

 

6.​ Reference Books 

 

Sl. No. Title of the Book Authors Publication 

1 Principles of Power 
System 

V.K. Mehta & Rohit 
Mehta 

S. Chand Publishing, 3rd Revised Edition, 
2005, ISBN: 978-81-219-2496-2 

2 
Power System 
Engineering 

Soni, Gupta & 
Bhatnagar 

Dhanpat Rai Publishing Company (P) 
Ltd., 2nd edition, 2008, ISBN-13: 
978-8177000207 

3 
Power System J.B. Gupta 

S.K. Kataria & Sons, 11th Edition, 2013, 
ISBN-13: 978-9350143735 

4 
Electrical Technology      H. Cotton 

Khanna Publishing house, 7th edition 
(revised), 2025, ISBN-13: 
978-81-95123-12-4 

 

********* 

 



SWITCHGEAR AND PROTECTION 
 

Course Code EEPC-502 

Course Title Switchgear and protection 

Number of Credits 3  (L: 3, T: 0, P: 0) 

Prerequisites 

●​ Fundamental concept of power system (Generation, transmission 
and distribution) 

●​ Basic concept of transformers and machines 
●​ Layout of a substation  
●​ Concept of electromagnetism 

Course Category PCC 

Semester V 
 
1.​Intended Learning Objectives (ILO): This course aims to help the student to attain the following 

industry-identified competencies through various teaching-learning experiences: 
 

•​Understand the need for protection in electrical systems.  

•​Able to know about different types of protection schemes and devices used in a substation. 

•​Able to develop a safety-first mindset when dealing with high-voltage equipment. 

•​Able to select appropriate protective devices for standard applications. 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are to be taught and 
implemented so that the student demonstrates the following industry-oriented COs associated with the 
above-mentioned competency: 

 
COs Statement Knowledge Level 

CO1 Recall fundamental concepts of power system protection  Level 1- Knowledge 
(Remember) 

CO2 Understand arc formation and extinction processes and how 
different fuses, relays, and circuit breakers work. 

Level 2- Comprehension 
(Understand) 

CO3 Apply suitable protection schemes for Alternators and 
Transformers. 

Level 3- Application (Apply) 

CO4 Analyze protection methods for Transmission Lines and 
Substations to ensure safety. 

Level 4- Higher than 
application (Analyse) 

 

3.​ Detailed Course Content: 
 

Chapter 
No. 

Chapter Title Content 
Duration 
(in hrs) 

1 Elements of 
Protection and 
Fault Analysis 

1.1.​ Normal and abnormal conditions of the power 
system, effects of abnormality 

1.2.​ Short circuit current- Harmful effects  
1.3.​ Basics of the Per-Unit System and Symmetrical 

Components 
1.4.​ Single line diagram of power system network 
1.5.​ Types of fault, causes of fault and its remedies  
1.6.​ Switchgear, Essential features of switchgear backup 

protection 

5 

2 Arc formation 
process 

2.1​ Arc phenomenon, principle of arc extinction, method 
of arc extinction – zero current interruption and 
other arc interruption processes  

2.2​ Different terms – restriking voltage, arc voltage, 
recovery voltage, RRRV, current chopping, resistance 
switching, capacitive current braking, circuit breaker 
rating 

5 



3 Circuit 
interrupting 
devices 

3.1​ The necessity of circuit interrupting devices, 
different circuit interrupting devices  

3.2​ Function and construction of fuse, HV and LV fuse, 
their characteristics, Rewirable, cartridge, HRC fuse.  

3.3​ Difference between switch, isolator and circuit 
breaker  

3.4​ Isolators, requirement and types 

5 

4 Circuit Breaker 4.1​ Working principle of a circuit breaker,  
4.2​ Types of Circuit breakers – Construction and 

Working principle (Air blast circuit breaker, Bulk oil 
circuit breaker, minimum oil circuit breaker, SF6 
circuit breaker, Vacuum circuit breaker) 

4.3​ Merits, demerits and applications of different types 
of circuit breakers 

6 

5 Protective 
Relays 

5.1​ Concept of protective relay and its characteristics 
5.2​ Operation of Trip circuit  
5.3​ Types of relay-Electromagnetic attraction and 

electromagnetic induction-construction and 
working  

5.4​ Terms used in relay operation: plug setting 
multiplier, pick up current  

5.5​ Construction and working principle of Relays- 
(over-current relay, directional and non-directional 
relay, Frequency relay and Thermal relay) 

5.6​ Idea of static relay, comparison with electromagnetic 
relay.  

7 

6 Protection 
schemes 

6.1​ Protection of alternator: abnormalities and 
remedies,  Over- current protection, Differential 
protection, Field failure protection, protection 
against Unbalanced Loading, Merz-Price protection  

6.2​ Protection of transformer: abnormalities and 
remedies, Over-current protection, Differential 
protection, Earth-fault protection, Buchholz relay  

6.3​ Transmission line and feeder protection: 
abnormalities and remedies, Over-current 
protection, Distance protection for radial, parallel 
and ring feeders, Differential pilot wire protection  

6.4​ Translay relay 

6 

7 Over-voltage 
protection 

7.1​ Causes of overvoltage, damages, methods of 
reducing overvoltage, function of the Ground Wire  

7.2​ Mechanism of lightning  
7.3​ Construction and application of different types of 

lightning arresters- Rod gap, Horn gap, Expulsion 
Type and Thyrite arrester, Surge absorber 

4 

8 Neutral 
Grounding  

8.1​ Importance of Neutral Earthing, Isolated Neutral 
8.2​ Methods-Solid, Resistance, Reactance and Peterson 

coil grounding,  
8.3​ Comparison between different methods and 

applications 

4 
 

 CLASS TEST  3 

  Total 45 

 
4.​ Suggested Implementation Strategies:-  

The teacher will use Chalk/whiteboard, LCD Projector, Smart board, Learning Portals, Videos, etc. for an 
effective teaching-learning process. 

 
 
 
 
 



 
5.​Distribution of Weightage and Marks: 

 

 
K = Knowledge 
C = Comprehension                                                            
A = Application                      
HA =Higher Than Application (Analysis, Synthesis, Evaluation) 
 
N.B.:-     1. The question pattern will be as per the instruction of SCTE or as per existing rules. 

2. The objective type questions may be in the form of multiple choice, fill-in-the-blanks, 

write-in-one-sentence, true-or-false, or match-the-following type. 

6.​ Books and References: 

 
Sl. 
No. 

Title of the Book Authors Publication 

1 Principle of Power System V K Mehta and 
Rohit Mehta 

S. Chand Publishing, 3rd Revised Edition, 
2005, ISBN-13: 978-8121924962 

2 Switchgear and Protection Sunil S. Rao Khanna Publishers, 14th Edition (Latest Print 
2025), 1977, ISBN-13: 978-9387394728 

3 Electrical Power System C. L. Wadha New Age International, 7th Edition, 2016, 
ISBN-13: 978-9386070197 

4 Power System Engineering Nagrath & Kothari McGraw Hill Education, 3rd Edition, 2019, 
ISBN-13: 978-9353165116 

5 Switchgear and Protection J B Gupta S.K. Kataria & Sons, 3rd Edition, 2013 (Reprint 
2024), ISBN-13: 978-9350143728 

6 Electrical Power - II 
(Power System Protection) 

Tarlok Singh S.K. Kataria & Sons, 1st Edition, 2008 (Reprint 
2016), ISBN-13: 978-81-89757-95-3 

7 Learning Resources:   

●​  www.nptel.ac.in/courses 

●​  https://testbook.com/electrical-engineering 

 

 

Sl. 
No. 

Topic 
(a) 

Time 
allotted 

in hours (b) 

Percentage 
Weightage 

(c=b/45*100) 

Marks 

K C A HA T 

1 
Elements of Protection 
and Fault Analysis 5 11 2 3 - - 5 

2 Arc formation process 5 11 1 4 - - 5 

3 
Circuit interrupting 
devices 

5 11 2 4 - - 6 

4 Circuit Breaker 6 13 3 4 - 3 10 

5 Protective Relays 7 16 3 4 - - 7 

6 Protection schemes 6 13 - - 5 4 9 

7 Over-voltage protection 4 9 2 - 4 3 9 

8 Neutral Grounding  4 9 2 - 4 3 9 

 CLASS TEST 3 7           

 TOTAL​  45 100 15 19 13 13 60 

http://www.nptel.ac.in/courses


********* 



ELECTRICAL POWER AND SWITCHGEAR LABORATORY 
 

Course Code EEPC-503 

Course Title Electrical Power and Switchgear Laboratory 

Number of Credits 1 (L: 0, T: 0, P: 2) 

Pre-requisites ●​ Knowledge of Fundamentals of Power Systems  

●​ Knowledge of  Switchgear Components  

●​ Wiring & Connection Literacy  

Course Category PCC 

Semester V 
 
 
1.​ Intended Learning Objectives: This course aims to help the student to attain the following 

industry-identified competencies through various teaching and learning experiences: 

●​Identify power system and switchgear components.  
●​Perform simple testing and measurements.  
●​Analyze characteristics of protection devices.  
●​Understand practical operation of substations and transmission systems.  
●​Follow electrical safety procedures during practical work. 

2.​ Course Outcomes (COs): The practical experiences and relevant soft skills associated with this 
course are to be taught and implemented, so that the student demonstrates the following 
industry-oriented COs associated with the above-mentioned competency: 

 
COs Statement Knowledge Level 

CO1 
Identify and explain components of power systems and 
switchgear 

Level 1 & 2-  Knowledge & 
Comprehension 
(Remember & Understand) 

CO2 Perform testing, operation and analysis safely Level 2-Application  (Apply) 
CO3 Analyze performance and protection schemes Level 3-Analysis (Analyse) 
 

3.​ Suggested Practicals / Experiments: 
 

Sl. No. List of Experiments 

Part A:  Electrical Power 

1 Study of transmission line components (Insulators, conductors, supports, cross-arms, stay 
sets, and line accessories) 

2 Determination of transmission line parameters (measurement / calculation of resistance, 
inductance, and capacitance) 

3 Performance analysis of short transmission line (Determine regulation and efficiency) 
4 Performance analysis of medium transmission line by Nominal- T method (Calculation of 

sending end current, voltage, efficiency and regulation) 
5 Study of sag in overhead transmission lines 
6 Study of underground cables (Types, construction, grading, Comparison with OH Line)  
7 Visit to the nearby substation/switchyard (Observe transformers, isolators, CT, PT, LA, 

circuit breakers, and busbars) and preparation of a report 
Part B: Switchgear and Protection 

9 Study of different types of fuses and MCB/MCCB/ELCB/RCCB 
10 Study of different types of circuit breakers 
11 Plotting time-current characteristics of fuse and MCB (Compare operating characteristics) 



12 Study and testing of the overcurrent relay (Determine pickup current and time setting) 
13 Study and testing of the earth fault relay (Observe relay operation under fault conditions) 
14 Study of Buchholz relay and differential protection of transformer (Demonstration using 

model/trainer kit, if any) 
15 Study of protection schemes for the alternator and feeder (Reverse power, over-voltage, 

under-frequency, feeder protection) 

 

NOTE—Students can perform any eight experiments / Activities 

 

********* 

 



Utilisation of Electrical Energy and Electric Traction  
 

Course Code  EEPC-504 

Course Title Electrical Power - Utilization & Traction 

Number of Credits 2 (L: 2, T: 0, P: 0) 

Prerequisites 

●​ Basic knowledge of electrical engineering fundamentals 
●​ Basic knowledge of electrical machines 
●​ Basic knowledge of electrical power 

 

Course Category PCC 

Semester V 

 
1.​ Intended Learning Objectives (ILO): This course aims to help the student to attain the 

following industry-identified competencies through various teaching-learning experiences: 

●​ To understand the various applications of electrical energy in domestic, commercial, and 
industrial sectors.  

●​ To study different methods of electric heating, welding, and illumination systems.  
●​ To understand the principles, systems, and equipment used in electric traction.  
●​ To develop analytical and practical knowledge related to energy utilization and 

transportation systems. 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are to be 
taught and implemented so that the student demonstrates the following industry-oriented COs 
associated with the above-mentioned competency: 

 

COs Course Outcome Statement Knowledge Level 

CO1 
Recall the fundamentals of electrical energy utilization, traction, 
tariff, and electrochemical power. 

Level1-Knowledge 
(Remember) 

CO2 
Explain electric drives, heating, welding, illumination, and traction 
systems. 

Level2-Comprehension 
(Understand) 

CO3 
Apply illumination laws, tariff calculations, and electrochemical 
principles to solve problems. 

Level3-Application 
(Apply) 

CO4 
Analyze the performance and suitability of electrical utilization and 
traction systems. 

Level4-Higher than 
application (Analyse) 

 
3.​ Detailed Course Content: 
 

Unit No. Unit Title Content 
Duration 
(in hours) 

1 Utilisation Of 
Electrical 
Energy 

1.1 Advantages of electrical energy over other forms 
of energy  

1.2 Domestic Applications: Electric iron, Electric 
kettle, Water heater/geyser, Refrigerator, Air 
conditioner (basic idea)  

1.3 Industrial Applications: Pumps, fans, blowers, 
compressors  

1.4 Electric drives: Group and individual drive, DC & 
AC motor drives: Definition, Types, Braking, 
Speed control methods of motor drives, 
advantages of electric drives 

8 



2 Electric Heating 
and Welding 

2.1 Electric Heating Advantages of electric heating 
Methods of electric heating: Resistance, 
Induction, Dielectric and Arc heating  

2.2 Electric Welding--Principle of welding, Types of 
welding: Resistance, Arc and Ultrasonic Welding 

2.3 Electric furnace - Resistance furnace, Arc furnace  
       Induction furnace 

6 

3 Illumination 3.1 Fundamentals of Illumination Terms: Luminous 
flux, intensity, illumination, brightness  

3.2 Laws of Illumination: Inverse square law, 
Lambert’s cosine law 

3.3 Lighting Schemes: Incandescent lamp, 
Fluorescent, Mercury vapour, Sodium vapour, 
LED lamps 

6 

4 Electrical 
Traction 

4.1. Introduction to electric traction: Definition, 
Advantages, Requirements of an ideal traction 
system  

4.2 Types of traction: Steam, Diesel, and Electric 
traction 

4.3 Systems of Electric Traction: Traction power 
supply arrangement, DC traction system, 
Single-phase AC traction system, Three-phase AC 
traction system, Composite system, Diesel 
Electric system, Comparison of AC and DC 
traction systems 

7 

5 Power Supply & 
Equipment of 
Electric 
Traction 

5.1 Power Supply for Electric Traction - Traction 
power supply arrangement, Feeding posts and 
sectioning posts, Traction sub-stations, Return 
current path through rails, Block diagram of 
traction power supply 

5.2 Equipment Used in Electric Traction Pantograph, 
Traction motors, Transformer, Circuit breakers, 
Rectifiers / Inverters 

6 

6 Tariff 6.1 Definition of tariff, Objectives of tariff, desirable 
characteristics of tariff. 

6.2 Types of tariff: Simple tariff, Flat rate tariff, Block 
rate tariff, Two-part tariff, Maximum demand 
tariff, Power factor tariff  

6.3 Energy meter and billing calculation  
6.4 Advantages of improving power factor in tariff 

reduction  
6.5 Simple numerical problems on electricity bill 

calculation 

5 

7 Electrochemical 
Power 

9.1 Electrolysis, Faraday’s laws of electrolysis  
9.2 Electroplating, Electro-forming, Electro-typing, 

Anodizing 

4 

8 CLASS TEST  3 

  Total 45 

 
4.​ Teaching Methodology: 

●​ Lectures with diagrams and case studies  
●​ Field visits to substations  
●​ Demonstration of equipment/models  
●​ Use of simulation tools (if available)  

 
 
 



 
5.​ Distribution of Weightage and Marks: 
 

Sl. 
No. 

Topic 
(a) 

Time 
allotted 

in hours (b) 

Percentage 
Weightage 

(c=b/45*100) 

Marks 

K C A 
H
A 

T 

1 Utilisation Of Electrical 
Energy 8 17 3 5 2 - 10 

2 Electric Heating and Welding 6 13 2 4 3 - 9 

3 Illumination 6 14 2 - 5 3 10 

4 Electrical Traction 7 17 2 4 - 2 8 

5 Power Supply & Equipment 
of Electric Traction 

6 13 2 2 3 5 12 

6 Tariff 5 11 2 - 5 - 7 
7 Electrochemical Power 4 8 2 2 - - 4 

8 CLASS TEST 3 7 - - - - - 

 Total 
45 100 

1
5 

1
7 

1
8 

10 
6
0 

 
K = Knowledge 
C = Comprehension                                                            
A = Application                      
HA =Higher Than Application (Analysis, Synthesis, Evaluation) 
 
N.B.: -     1. The question pattern will be as per the instructions of SCTE or as per existing rules. 

2. The objective-type questions may be in the form of multiple choice, 
fill-in-the-blanks, write-in-one-sentence, true-or-false, or match-the-following type. 

 
6.​ Books and Reference: 
 

Sl. No. Title of the Book Authors Publication 

1 
Principles of Power 
System 

V.K. Mehta 
&Rohit Mehta 

S. Chand Publishing, 3rd Revised Edition, 
2005, ISBN-13: 978-8121924962 

2 Power System 
Engineering 

Soni, Gupta 
&Bhatnagar 

Dhanpat Rai Publishing Company (P) Ltd., 
2nd Edition, 2008, ISBN-13: 
978-8177000207 

3 Power System J.B. Gupta S.K. Kataria & Sons, 11th Edition, 2013, 
ISBN-13: 978-9350143735 

4 Electrical 
Technology H. Cotton 

CBS Publishers & Distributors, 7th Edition, 
2005, ISBN-13: 978-8123909288 

 

********* 

 

    



Course Title- Installation & Maintenance of Electrical Equipment 
 

Course  Code  EEPC-505 

Course Title  Installation & Maintenance of Electrical Equipment 

Number of Credits  2 (L: 2, T: 0, P: 0) 

Prerequisites 
●​ Basics of  Electrical Engineering 
●​ Knowledge of Electrical Machines 
●​ Knowledge of  Electrical Equipments 

Course Category  PCC 

Semester  V 

 

1.​ Intended Learning Objectives (ILO): The course is designed to: 

●​ Develop knowledge of tools, accessories, and safety practices used in electrical installation.  
●​ Provide understanding of inspection, installation, and commissioning of electrical machines.  
●​ Build skills in maintenance, testing, and troubleshooting of electrical equipment. 
●​ Enable students to ensure safe, reliable, and efficient operation of electrical systems. 

2.​ Course Outcomes (Cos): The theory and relevant soft skills associated with this course 

are to be taught and implemented so that the student demonstrates the following industry- 

oriented Cos associated with the above-mentioned competency: 

 
Cos Statement Knowledge Level 

CO1 Identify electrical tools, accessories, earthing systems, and safety 
practices used in installation and maintenance. 

Level1-Knowledge 
(Remember) 

CO2 Explain inspection, installation, commissioning, and maintenance 
procedures of electrical machines and equipment. 

Level2-Comprehension 
(Understand) 

CO3 Apply testing, troubleshooting, and preventive maintenance techniques 
for electrical machines and insulating oil. 

Level3-Application (Apply) 

CO4 Analyze faults, test results, and system conditions to recommend 
corrective actions for reliable operation. 

Level4-Higher than 
application (Analyse) 

 



3.​ Detailed  Course Content: 
 

Uni
t 

No. 

 
Unit Title 

 
Content 

Duration 
(in hours) 

1 Tools and 
Accessories 

1.1​ Introduction to Electrical tools 
1.2​ Common hand tools: Screwdrivers, pliers, wire stripper, 

hammer, tester, etc. 
1.3​ Power tools: Electric drill, grinder, neon tester, blow lamp, etc. 
1.4​ Testing Equipment: Meggar, Earth tester, Multi-meter, Phase 

sequence Indicator, Digital clamper etc. 
1.5​ Insulated tools and PPE: Gloves, Helmet, shoes, face shield, 

canvas tool bag 
1.6​ Do’s and Don’ts in electrical work (Safety precautions) 

4 

2 Inspection and 
Installation of 
Electrical 
Machines 

2.1​ Inspection procedure of machine/transformer on arrival 
2.2​ Loading and unloading of heavy electrical machinery 
2.3​ Procedure for storing Electrical Machines at site 
2.4​ Inspection procedure of machine/transformer before 

installation 
2.5​ Drying out of Electrical Machines 
2.6​ Generalized procedure of Installation of Electrical Machines 

6 

3 Commissioning of 
Electrical 
Machines 

3.1​ Importance and objectives of commissioning 
3.2​ General commissioning procedure 
3.3​ Visual inspection and mechanical checks 
3.4​ Electrical checks: Insulation resistance (IR), continuity, earthing 

etc.  
3.5​ Electrical Test required before Commissioning of electrical 

machines 
3.6​ Documentation and Reporting 

6 

4 Earthing 4.1​ Importance and purpose of Earthing 
4.2​ Types of Earthing 
4.3​ Factors affecting the earth resistance 
4.4​ Measurement of earth resistance 
4.5​ Methods of reducing earth resistance 
4.6​ Earthing required for Electrical equipments (Double         

earthing) 

6 

5    Maintenance of 
Electrical 
Equipments 

5.4​ Fundamentals of Maintenance 
5.5​ Types of Maintenance 
5.6​ Preventive Maintenance: Objectives, Classification, Advantages 
5.7​ Procedure of Preventive Maintenance  
5.8​ Preventive maintenance schedule of transformer, Induction 

motor, Transmission line, Circuit breaker, Underground cable, 
Lighting installation 

8 

6 Troubleshooting  6.1​Introduction to Troubleshooting 
6.2​Common causes of failures: Electrical, mechanical, 

environmental 
6.3​Procedure for analysis of trouble shooting 
6.4​Common fault in domestic electrical appliances 
6.5​Troubleshooting chart (Troubles, causes & remedies) for DC 

Machines, Transformer, Induction motor and Synchronous 
motor. 

7 

7 Testing and 
maintenance of 
insulating oil 

7.1​ Purpose of Insulating oil 
7.2​ Characteristics of Insulating oil 
7.3​ Causes of deterioration of insulating oil 
7.4​ Testing of insulating oil: acidity test, sludge test, crackle test, 

flash point test. 
7.5​ Dehydration and filtration of insulating oil 
7.6​ Effect of Polarization Index 

5 

8 Class test  3 

  Total 45 



 
4.​ Suggested Implementation Strategies:- 

Teacher will use Chalk/ Whiteboard ,LCD Projector, Smartboard, Learning Portals, Videos etc. for effective 
teaching learning process. 

 
5.​ Distribution of Weightage and Marks: 

 

Sl. 
No. 

Topic 
(a) 

Time allotted 
in hours (b) 

Percentage 
Weightage 

(c=b/45*100) 

Marks 

K C A HA T 

1 
Tools and Accessories 4 9 3 2 - - 5 

2 Inspection and Installation 
of Electrical Machines 6 13 2 2 4 - 8 

3 Commissioning of 
Electrical Machines 

6 13 2 2 4 - 8 

4 Earthing 6 13 2 2 4 - 8 
5 Maintenance of Electrical 

Equipments 
8 18 

2 4 3 4 13 

6 Troubleshooting 7 16 
2 3 - 5 10 

7 Testing and maintenance 
of insulating oil 

5 11 
2 2 4 - 8 

8 Class Test 3 7 - - - - - 
 Total 45 100 15 17 19 9 60 

 
 

K= Knowledge 
C=Comprehension  
A = Application 
HA= Higher Than Application (Analysis, Synthesis, Evaluation) 

  
N.B.:-​  1.The question pattern will be as per the instruction of SCTE or as per existing rules. 

2. The objective type questions may be in the form of multiple choice, fill-in-the-blanks, 

write-in-one-sentence, true-or-false, or match-the-following type. 

6.​ Books and References: 

 
Sl. No. Title of the book Authors Publications 

1 Testing, commissioning, operation & 
maintenance of electrical equipment 

S. Rao Khanna Publication, ISBN-13: 
978-8174091857, 6th Edition 

2 Installation, Maintenance and Repair of 
Electrical Machines and Equipment 

Madhvi Gupta S. K. Kataria & Sons, 2nd Edition, 2019 
(Reprint 2025) ISBN: 978-9350145463 

3 Installation, commissioning & 
maintenance of electrical equipments 

Tarlok Singh S. K. Kataria & Sons, Reprint 2013, 
ISBN-13: 978-9350143773 

4 Installation, commissioning & 
maintenance of electrical equipment 

P.P Gupta Dhanpat Rai Publication, 5th Edition, 
2013, ISBN: 978-9383182008 

5 Learning Resources: 
●​ www.nptel.ac.in/courses 
●​ https://testbook.com/electrical-engineering 

 
 
 
      ************************************** 

http://www.nptel.ac.in/courses
https://testbook.com/electrical-engineering


Microprocessor and Microcontrollers 
 

Course Code EEPE-501 

Course Title Microprocessor and Microcontrollers 

Number of Credits 2 (L: 2, T: 0, P: 0) 

Prerequisites 
●​ Fundamentals of Digital Electronics 

●​ Fundamental knowledge of programming 

Course Category PEC 

Semester V 

 

1.​ Intended Learning Objectives (ILO): The aim of this course is to help the student to attain the 
following industry-identified competency through various teaching-learning experiences: 

 
●​ Understand the internal architecture, pin functions, and memory organisation of the 8085 

microprocessor. 
●​ Learn the 8085 instruction set and write simple assembly language programs for arithmetic, 

logical, and data transfer operations. 
●​ Get familiar with the ESP32 microcontroller board and write basic Embedded C programs to 

control GPIO pins and read digital inputs. 
●​ Interface common communication protocols, sensors, displays, and actuators with the ESP32 for 

simple real-world applications. 
 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are to 
be taught and implemented so that the student demonstrates the following industry-oriented 
COs associated with the above-mentioned competency: 

 
COs Statement Knowledge Level 

CO
1 

Write and trace simple 8085 assembly language programs for data transfer, 
arithmetic, logical, and branching operations. 

Level 1- Knowledge 
(Remember) 

CO
2 

Describe the architecture, pin diagram, register organization, and memory 
addressing scheme of the 8085 microprocessor. 

Level 2-Comprehension 
(Understand) 

CO
3 

Apply the knowledge of the 8085 microprocessor and the ESP32 
microcontroller to write basic ALP and Embedded C programs using 
variables, control structures, and functions to control GPIO outputs and 
read digital inputs. 

Level 3-Application 
(Apply) 

CO
4 

Interface sensors (DHT11), a 16×2 LCD display, and a relay with the ESP32 
using standard communication protocols (UART and I2C). 

Level 4- Higher than 
application (Analyze) 

 

 

 



 

3.​ Detailed Course Content: 

 
Unit 
No. 

Unit Title Content 
Duration 

(in hours) 

1 8085 Architecture 1.1​ Introduction to microprocessor; basic comparison 
between a microprocessor and a microcontroller. 

1.2​ Architecture diagram of 8085 microprocessor; 
functions of major blocks — ALU, register array, and 
control unit. 

1.3​ Overview of the pin diagram: purpose of address bus, 
data bus, and control signals. 

1.4​ Memory organization and addressing concept; role of 
program counter, stack pointer, and flag register. 

10 

2 Instruction Set and 
Programming 

2.1​ Computer languages — machine language, assembly 
language, and high-level languages. 

2.2​ Instruction set of the 8085 microprocessors; format 
of an instruction. 

2.3​ Classification of instructions: data transfer, 
arithmetic, logical, and branching instructions. 

2.4​ Writing assembly language programs for addition, 
subtraction and logical operations. 

9 

3 ESP32 Introduction 3.1​ Comparison of microprocessor (8085) vs modern 
microcontroller (ESP32): word size, clock speed, 
built-in peripherals, memory, and wireless 
connectivity. 

3.2​ Overview of ESP32 and its role in IoT and smart 
devices. 

3.3​ Identification of pins on the development board, 
including GPIO, VCC, GND, TX, and RX using a pinout 
diagram. 

3.4​ GPIO basics: digital input and output operations 
using pinMode(), digitalWrite(), and digitalRead(). 

3.5​ Basic concept of hardware control using C, where 
simple functions like digitalWrite() are used to 
control microcontroller pins and produce physical 
outputs. 

7 

4 Programming with 
Embedded C 

4.1​ Fundamental C concepts — variables, basic data 
types (int, float, char), constants, and simple program 
structure (main function, braces, and semicolons). 

4.2​ Control structures: if-else statements, for loops, and 
while loops. 

4.3​ Basic user-defined functions: declaring, defining, and 
calling a function. 

9 



4.4​ Simple hardware programs: toggling an LED, reading 
a button input. 

5 Protocols & 
Peripherals 

5.1​ Communication protocols overview — UART, I2C; 
brief mention of SPI and Wi-Fi. 

5.2​ Sensor interfacing: DHT11 for reading temperature 
and humidity. 

5.3​ Display interfacing: connecting and programming a 
0.96-inch OLED via I2C and displaying text and 
sensor data. 

5.4​ Actuator interfacing: controlling a relay module to 
switch an AC bulb on/off. 

7 

6 Class test  3 

  Total 45 

 

4.​ Suggested Implementation Strategies: -  
 
 The teacher will use Chalk/whiteboard, LCD/LED Projector, Smart board, Learning Portals, Videos, etc. for an 
effective teaching and learning process. 

 

5.​ Distribution of Weightage and Marks 

 

Sl. 
No

. 

Topic 
(a) 

Time allotted 
in hours (b) 

Percentage Weightage 
(c=b/45*100) 

Marks 

K C A 
H
A 

T 

1 
8085 Architecture 10 22 4 4 5 - 13 

2 Instruction Set and 
Programming 

9 20 4 3 5 - 12 

3 ESP32 Introduction 7 15 4 4 3 - 11 

4 Programming with 
Embedded C 

9 20 2 3 3 4 12 

5 Protocols & Peripherals 7 15 1 3 4 4 12 

6 Class test 3 7 - - - - - 

 Total 45 100 15 17 20 8 60 

 
K = Knowledge 
C = Comprehension                                                            
A = Application                      
HA =Higher Than Application (Analysis, Synthesis, Evaluation) 
 
N.B.:-     1. The question pattern will be as per the instructions of SCTE or as per existing rules. 



2. The objective-type questions may be in the form of multiple choice, fill-in-the-blanks, 
write-in-one-sentence, true-or-false, or match-the-following type. 

 

6.​ Books and References: 

 
Sl. 
No. 

Title of the book Authors Publication 

1 Microprocessor Architecture, Programming 
 & Applications with 8085 

Ramesh S. 
Gaonkar 

Penram International 
Publishing, 6th edition, 2013, 
ISBN-13: 978-8187972884 

2 Microprocessors and Microcontrollers N. Senthil Kumar, 
M. Saravanan & 
S. Jeevananthan 

Oxford University Press, 2nd 
edition, 2016, ISBN-13: 
978-0199466597 

3 Hands-on ESP32 with Arduino IDE 
 

Asim Zulfiqar Packt Publishing Limited, 1st 
edition, 2024, ISBN-13: 
978-1837638031 

4 Embedded C 
 

Michael J. Pont Pearson Education India, 1st 
edition, 2007, ISBN-13: 
978-8131715895 

5 Learning Resources: 
●​ NPTEL – Microprocessors & Microcontrollers: www.nptel.ac.in/courses 
●​ ESP32 Official Documentation: docs.espressif.com 
●​ Wokwi Online ESP32/Arduino Simulator: wokwi.com 
●​ GNUSim8085 – 8085 Microprocessor Simulator: gnusim8085.sourceforge.net 
●​ IoT Application Development with the ESP32 Using the ESP-IDF: 

https://www.udemy.com/share/105Aw8/ 

 

 

 

********* 

 

http://www.nptel.ac.in/courses


CONTROL SYSTEM AND PLC 

Course Code EEPE-502 

Course Title Control System and PLC 

Number of Credits 3 (L : 3, T : 0, P : 0) 

Prerequisites 
●​ Basic knowledge of electric circuits and networks 
●​ Basic understanding of differential, integrals and differential equations 

Course Category PEC 

Semester V 

 

1.​ Intended Learning Objectives (ILO): The main aim of this course is to equip the students with the following 

fundamental knowledge – 

●​ Definition and classification of control systems  
●​ Open-loop and closed-loop control systems  
●​ Examples of control systems  
●​ Advantages and disadvantages of closed-loop systems  
●​ Basic components of the control system (sensor, controller, actuator) 

2.​ Course Outcomes (COs): Upon successful completion of this course, students will be able to: 

COs Statement Knowledge Level 

CO1 Recall basic concepts of control systems and PLC components Level 1 – Knowledge 
(Remember) 

CO2 Explain the types of control systems and the working of PLCs Level 2 – Comprehension 
(Understand) 

CO3 Apply basic control system principles and PLC programming Level 3 – Application (Apply) 

CO4 Analyze simple control systems circuitry and PLC-based circuits Level 4 – Higher than  
Application (Analyse) 

 
 

3.​ Detailed Course Content: 

Unit No. Unit Title Content 
Duration 

(in 
hours) 

1.​  
Introduction to 
Control Systems  

 

1.1​ Definition and classification of control systems  
1.2​ Open-loop and closed-loop control systems  
1.3​ Examples of control systems  
1.4​ Advantages and disadvantages of closed-loop systems  
1.5​ Basic components of the control system (sensor, 

controller, actuator) 

8 

2 
Mathematical 
Modelling of Systems  

2.1​ Concept of system modelling  
2.2​ Transfer function and its significance  
2.3​ Block diagram representation  
2.4​ Signal flow graph (basic idea)  
2.5​ Simple problems on block diagram reduction  

8 



3 
Time Response 
Analysis  

3.1 Standard test signals (step, ramp, impulse)  
3.2 Time response of first-order systems  
3.3 Time response of second-order systems  
3.4Performance specifications (rise time, settling time, 

overshoot) 

6 

4 
Introduction to PLC  4.1 Definition and need of PLC  

4.2 Advantages of PLC over conventional control  
4.3 Basic architecture of PLC  
4.4 Input/Output modules  
4.5 PLC scan cycle 

8 

5 
PLC Programming     5.1 Basics of ladder diagram programming  

   5.2 Logic functions: AND, OR, NOT  
   5.3 Timers and counters  
   5.4 Simple PLC programs 

6 

6 
Applications of PLC   6.1 Motor control using PLC  

 6.2 Traffic light control system  
 6.3 Conveyor belt automation  
 6.4 Industrial automation examples 

6 

7 CLASS TEST  3 

  Total 45 

 

4.​ Suggested Implementation Strategies: -  

Teachers will use Chalk/whiteboard, LCD Projector, Smart board, Learning Portals, Videos, etc. for effective teaching 
learning process. 
 

5.​ Distribution of Weightage and Marks: 

Sl. 
No. 

Topic 
(a) 

Time Allotted 
in Hours 

(b) 

Percentage 
Weightage 

(c = (b/45)*100) 

Marks 

K C A HA T 

1 Introduction to Control 
Systems  

8 
18 4 4 4 - 12 

2 Mathematical Modelling 
of Systems  

8 
18 2 2 3 5 12 

3 Time Response Analysis  6 13 3 2 4 - 9 

4 Introduction to PLC  8 18 4 4 4 - 12 

5 PLC Programming  6 13 2 2 - 5 9 

6 Applications of PLC  6 13 - 2 4 - 6 

7 Class Test 3 7 - - - - - 

 Total 45 100 15 16 19 10 60 
 

K = Knowledge 

C = Comprehension 

A = Application                       

HA =Higher Than Application (Analysis, Synthesis, Evaluation)  

N.B.: -   1.The question pattern will be as per the instructions of SCTE or as per existing rules.  
              2. The objective-type questions may be in the form of multiple choice, fill-in-the-blanks,  
      Write-in-one-sentence, true-or-false, or match-the-following type. 
 

 



6.​ Books and References 

Sl. 
No. 

Title of the Book Authors Publication 

1 
Control Systems 
Engineering 

I.J. Nagrath& M. Gopal 
New Age International, 6th Edition, 2017, 
ISBN-13: 978-9386070111 

2 
Modern Control 
Engineering 

K. Ogata 
Pearson Education, 5th Edition, 2010 
(Reprint 2015), ISBN-13: 
978-9332550162 

3 
Programmable Logic 
Controllers 

W. Bolton 
Elsevier (Newnes), 6th Edition, 2015, 
ISBN-13: 978-0128038291 

4 Introduction to PLCs Dunning 
Cengage Learning, 3rd Edition, 2005, 
ISBN-13: 978-1401884260 
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SOLAR ENERGY INSTALLATION AND MAINTENANCE 
 

Course Code  EEPE-503 

Course Title SOLAR ENERGY INSTALLATION AND MAINTENANCE 

Number of Credits 3 (L: 3, T: 0, P: 0) 

Prerequisites 
●​ Knowledge of Renewable Energy 
●​ Knowledge of Electrical Engineering 
●​ Knowledge of Fundamentals of Electronics Engineering 

Course Category PEC 

Semester V 

 

1.​ Intended Learning Objectives (ILO): This course aims to help the student to attain the 
following industry-identified competencies through various teaching-learning experiences: 

●​ Fundamental principles of solar energy, solar thermal, and solar photovoltaic systems 
●​ Practical understanding of system components and professional installation practices 
●​ Methods for rigorous performance analysis and operational monitoring 
●​ Advanced techniques for troubleshooting and preventative maintenance of solar energy 

systems 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are 
to be taught and implemented so that the student demonstrates the following 
industry-oriented COs associated with the above-mentioned competency: 

 
COs Statement Knowledge Level 
CO1 Recall the fundamentals of solar energy, solar radiation, and solar 

thermal systems. 
Level 1- Knowledge 
(Remember) 

CO2 Describe the construction, working principles, and components of solar 
photovoltaic systems. 

Level 
2-Comprehension 
(Understand) 

CO3 Apply knowledge to install, test, and analyze the performance of solar 
PV systems and related applications. 

Level 3-Application 
(Apply) 

CO4 Analyze faults and perform operations and maintenance of solar energy 
systems 

Level 4- Higher than 
application (Analyze) 

 

 
3.​ Course Content: 

 
Unit 
No. 

Unit Title Content 
Duration 

(in hours) 
1 Fundamentals of Solar 

Energy 
 

1.1 Introduction to solar energy ​
1.2 Solar radiation and its measurement​
1.3 Solar constant, solar insolation​
1.4 Solar energy potential in India​
1.5 Advantages and limitations of solar energy 

4 

2 Solar Thermal Systems 
 

2.1 Principle of solar thermal conversion​
2.2 Solar collector--Flat plate collector and 
concentrating collector​
2.3 Solar water heater​
2.4 Solar cooker​
2.5 Solar pond and solar distillation 

8 



3 Solar Photovoltaic 
Systems 
 

3.1 Principle of the photovoltaic effect 
3.2 Solar cells  
3.3 Types of solar cells: Mono-crystalline, 

Poly-crystalline, thin film 
3.4 Solar PV modules, panels and arrays 

6 

4 Solar PV System 
Components 
 

4.1 Solar PV modules specifications and ratings​
4.2 Battery types, ratings and charging methods​
4.3 Charge controller: PWM and MPPT​
4.4 Inverters: Stand-alone and Grid-tied​
4.5 Mounting structures and tracking systems​
4.6 Cables, connectors, junction boxes, earthing and 
lightning protection 

8 

5 Applications and 
Installation  
 

5.1 Solar street lighting and solar pumping system 
5.2 Rooftop solar system installation basics 
5.3 Performance analysis of solar systems 
5.4 Wiring and interconnection diagrams 
5.5 Safety precautions during installation 

8 

6 Operation and 
Maintenance 
 

6.1 Performance monitoring of solar systems 
6.2 Common faults and troubleshooting techniques 
6.3 Routine maintenance of solar PV systems​
6.4 Preventive and corrective maintenance​
6.5 Cleaning and inspection procedures 

8 

7 CLASS TEST  3 

  Total 45 

 
 

4.​ Teaching-Learning Methodology 

●​ Classroom teaching with ICT tools  
●​ Case study and problem-solving  
●​ Industry interaction/expert lectures  
●​ Site visit to solar plant/rooftop installation 

 
5.​ Distribution of Weightage and Marks: 

 
Sl. 
No. 

Topic 
(a) 

Time Allotted 
in Hours 

(b) 

Percentage 
Weightage 

(c = (b/45)*100) 

Marks 

K C A HA T 

1 
Fundamentals of Solar 
Energy 

4 8 4 2 - - 6 

2 Solar Thermal Systems 8 18 3 3 5 - 11 

3 
Solar Photovoltaic 
Systems 

6 13 3 4 2 - 9 

4 
Solar PV System 
Components 

8 18 5 4 3 - 12 

5 
Applications & 
Installation 

8 18 - 4 3 4 11 

6 
Operation & 
Maintenance 

8 18 - 3 3 5 11 

7 Class Test 3 7 - - - - - 

 Total 45 100 15 20 16 9 60 



 
K = Knowledge 
C = Comprehension 
A = Application                       
HA =Higher Than Application (Analysis, Synthesis, Evaluation)  
 
N.B.: -   1. The question pattern will be as per the instructions of SCTE or as per existing rules.  
              2. The objective-type questions may be in the form of multiple choice, fill-in-the-blanks,  

Write in one-sentence, true-or-false, or match-the-following type. 
 

6.​ Books and References:  
 

Sl. No. Title of the Book Authors Publication 

1 Solar Energy: Principles of 
Thermal Collection and 
Storage 

S.P. Sukhatme McGraw-Hill Education (India), 3rd 
Edition, 2008, ISBN: 
978-0070260641 

2 Solar Photovoltaics: 
Fundamentals, Technologies 
and Applications 

Chetan Singh Solanki PHI Learning, 3rd Edition, 2015, 
ISBN: 978-8120351110 

3 Non-Conventional Energy 
Sources 

G.D. Rai Khanna Publishers, 6th Edition, 
2017, ISBN: 978-8174090738 

4 Handbook of Solar Energy: 
Theory, Analysis and 
Applications 

G. N. Tiwari and others Springer Nature Singapore, 1st 
Edition, 2016, ISBN: 
978-9811008078 

5 Solar Electricity Handbook Michael Boxwell Greenstream Publishing, 2012 
Edition, ISBN: 978-1907670237 

6 Resources: 

●​ Ministry of New and Renewable Energy – Official portal for solar policies, schemes, 
and technical standards: MNRE Website  

●​ National Institute of Solar Energy – Training materials and solar resource 
information.  

●​ NPTEL / SWAYAM – Free online courses on solar energy and renewable energy.  
●​ Free Solar Energy PDF Books  
●​ Solar Energy International Textbooks 

 

 

 
 

********* 
 

https://link.springer.com/book/10.1007/978-981-10-0807-8?utm_source=chatgpt.com
https://www.infobooks.org/free-pdf-books/various-topics/solar-energy/?utm_source=chatgpt.com
https://www.solarenergy.org/ebooks/?utm_source=chatgpt.com


POWER ELECTRONICS 
 

Course Code EEPE-504 

Course Title Power Electronics 

Number of Credits 2 (L: 2, T: 0, P: 0) 

Prerequisites 

●​ Fundamentals of Basic Electronics 

●​ Fundamental knowledge of electronic devices and circuits 

●​ Fundamental knowledge of DC and AC motor operation 

Course Category PEC 

Semester V 
​
 

1.​ Intended Learning Objectives (ILO): This course aims to help the student to attain the 
following industry-identified competencies through various teaching-learning experiences: 

 
●​ Understand the basics of power semiconductor devices  
●​ Examine converter, inverter and chopper operation. 
●​ Decide the suitability of power electronics devices for AC and DC motor drives. 

2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are to 
be taught and implemented so that the student demonstrates the following industry-oriented 
COs associated with the above-mentioned competency: 

 
COs Statement Knowledge Level 

CO
1 

Know the basic construction of power semiconductor devices and 
power supplies. 

Level 1- Knowledge 
(Remember) 

CO
2 

Understand the characteristics and operations of Power devices like 
Power MOSFET, GTO, LASCR, DIAC, TRIAC, reverse conducting SCR, etc. 

Level 2-Comprehension 
(Understand) 

CO
3 

Apply the concept of converters, inverters and choppers to design 
power electronics circuitry. 

Level 3-Application (Apply) 

CO
4 

Analyze the performance and applications of various power electronic 
devices.  
 

Level 4- Higher than 
application (Analyze) 

 

 

 

 

 

3.​ Detailed Course Content: 



 

Unit 
No. 

Unit Title Content 
Duration 

(in hours) 

1 Power 
Semiconductor 
Devices 

1.1​ Thyristor: Construction, Characteristics(Forward and 
reverse characteristics), concept of holding and latching  
current, application of SCR, triggering of SCR, methods of 
triggering a SCR, different triggering circuits, gate 
characteristics, Firing circuit, commutation of SCR, methods 
of commutating a SCR, series and parallel operations of SCR, 
different protection schemes of SCR. 

1.2​ Power Transistor and MOSFET: Characteristics and 
applications of power BJT, power MOSFET, UJT, GTO, RCT, 
LASCR, DIAC and TRIAC. 

12 

2 Controlled 
Converters 

2.1​ Single phase controlled half wave rectifier operations on     
resistive, resistive-inductive load. 

2.2​ Single phase controlled bridge rectifier operations on R-L-E 
load. 

2.3​ Use of free-wheeling diode and continuous conduction of 
load current. 

2.4​ Expression for average value, RMS value and ripple factor 
of output voltage and simple numerical problems on 
converters. 

10 

3 Chopper  3.1​ Basics of DC to DC converters, concept of duty cycle, 
operations of step-down and step-up chopper circuits with 
R load. 

3.2​ Buck, boost, buck-boost regulator circuits and their 
expression of output voltage. 

3.3​ Expression for average & RMS value, form factor and ripple 
factor of output voltage. 

7 

4 Inverter 4.1​ Classification of inverters: Line commutated inverters, VSI, 
CSI and PWM inverters. 

4.2​ Principle of operation of single phase half bridge and full 
bridge inverters with R and R-L load. 

4.3​ Waveforms of output voltage and current and expression 
for different performance parameters. 

4.4​ Pulse width modulated (PWM) inverters. 

9 

5 Power Supplies 5.1​   DC and AC power supplies, uninterrupted power supply 
(UPS). 

5.2​ Switched mode power supply (SMPS). 
5.3​ Resonant power supply. 

4 

6 Class test  3 

  Total 45 

 

4.​ Suggested Implementation Strategies:-  
The teacher will use Chalk/whiteboard, LCD/LED Projector, Smart board, Learning Portals, videos, etc. for 
effective teaching learning process. 

 

5.​ Distribution of Weightage and Marks: 



 

Sl. 
No. 

Topic 
(a) 

Time 
allotted 
in hours 

(b) 

Percentage Weightage 
(c=b/45*100) 

Marks 

K C A 
H
A 

T 

1 Power Semiconductor 
Devices 

12 27 4 6 4 3 17 

2 Controlled Converters 10 22 3 4 5 4 16 

3 Chopper 7 15 3 4 4 - 11 

4 Inverter 9 20 3 4 4 3 14 

5 Power Supplies 4 9 2 - - - 2 

6 Class test 3 7      

 Total 
45 100 

1
5 

1
8 

1
7 

10 
6
0 

 
K = Knowledge 
C = Comprehension                                                            
A = Application                      
HA =Higher Than Application (Analysis, Synthesis, Evaluation) 
 
N.B.:-     1. The question pattern will be as per the instructions of SCTE or as per existing rules. 

2. The objective-type questions may be in the form of multiple choice, fill-in-the-blanks, 
write-in-one-sentence, true-or-false, or match-the-following type. 

 

6.​ Books and References: 

 
Sl. 
No. 

Title of the book Authors Publication 

1. 
Power Electronics: Circuit, 
Devices and Applications 

M.H. Rashid  
Pearson Education, 4th edition, 2017, 
ISBN: 978-0-13-312590-0 

2. Power Electronics V. Subrahmanyam 
New Age International, 2nd edition, 2018, 
ISBN-13: 978-8122417470 

3. Power Electronics P.C. Sen 
TATA McGraw Hill Education, 2nd edition, 
2017, ISBN-13: 978-0074624005 

4. Power Electronics P.S. Bimbhra  
Khanna Publishing house, 7th edition 
(revised), 2025, ISBN-13: 
978-81-95123-12-4 

5. 
Power Electronics: Devices 
and Circuits 

V. Jagannathan 
PHI Learning Pvt. Ltd., 2nd edition, 2010, 
ISBN-13: 978-8120341968 

6. Power Electronics 
M.D. Singh & K.B. 
Khanchandani 

 McGraw Hill Education, New Delhi, 2nd 
edition, 2017, ISBN-13: 
978-0070583894 



7. 
Learning Resources: 
(i) www.nptel.ac.in/courses 
(ii) https://testbook.com/electrical-engineering 

 

 

********* 

 

http://www.nptel.ac.in/courses
https://testbook.com/electrical-engineering


Digital Electronics and Microprocessor Lab 
 

Course Code EEPE-505 

Course Title Digital Electronics and Microprocessor Lab 

Number of Credits 1  (L: 0, T: 0, P: 2) 

Prerequisites 
●​ Fundamentals of Digital Electronics 
●​ Fundamental knowledge of programming 

Course Category PEC 

Semester V 
 
 

1.​ Intended Learning Objectives (ILO): This course aims to help the student to attain the following 
industry-identified competencies through various teaching-learning experiences: 
 

●​ Provide basic concepts of Digital Electronics. 
●​ Apply the 8085 microprocessor in solving practical problems. 
●​ Implement the ESP32 microcontroller in real-world applications. 

 
2.​ Course Outcomes (COs): The theory and relevant soft skills associated with this course are 

to be taught and implemented so that the student demonstrates the following 
industry-oriented COs associated with the above-mentioned competency: 

 
COs Statement Knowledge Level 

CO1 Describe core digital electronics components, including logic gates, Boolean 
logic, and basic circuits.  

Level 1 – Knowledge 
(Remember) 

CO2 Explain 8085 microprocessor architecture and interpret simple assembly 
language programs.  

Level 2 – Comprehension 
(Understand) 

CO3 Use Embedded C on ESP32 to control I/O and interface sensors for data 
acquisition.  

Level 3 – Application 
(Apply) 

 

3.​ Suggested Practical/Experiments: 
 

SL 
No. 

List of Experiments 
Duration (in 

hours) 

1 Verification of Logic Gates and Truth Tables 2 

2 Realization of Boolean Expressions Using Universal Gates 2 

3 
Design and Verification of Half Adder and Full Adder 

2 

4 
Study of Flip-Flops: SR, D, JK, and T 

2 

5 Design and Verification of 4-Bit Ripple Counter and Shift Register 2 



6 
Introduction to 8085 Simulator and Data Transfer Programs 

2 

7 
8085 Assembly Language Programs for Arithmetic Operations 

2 

8 
8085 Programs for Logical Operations and Branching 

2 

9 
Getting Started with ESP32: GPIO Output – LED Blinking and Pattern Control 

2 

10 
ESP32 GPIO Input – Push Button and Digital Input Reading 

2 

11 
ESP32 Actuator Control – Relay Module to Switch an AC Load 

2 

12 
ESP32 Sensor Interfacing – DHT11 Temperature and Humidity Measurement 

2 

 
NOTE: Students can perform any 8 experiments 

 
4.​ Books and References: 

 
Sl. 
No. 

Title of the book Authors Publication 

1. Digital Fundamentals Thomas L. Floyd 
Penram International Publishing, 6th edition, 
2013, ISBN-13: 978-8187972884 

2. 
Microprocessors and 
Microcontrollers 

N. Senthil Kumar, M. 
Saravanan & S. 
Jeevananthan 

Oxford University Press, 2nd edition, 2016, 
ISBN-13: 978-0199466597 

3. 
Hands-on ESP32 with A
rduino IDE 

 
Asim Zulfiqar 

Packt Publishing Limited, 1st edition, 2024, 
ISBN-13: 978-1837638031 

4. 
Embedded C 

 
Michael J. Pont 

Pearson Education India, 1st edition, 2007, 
ISBN-13: 978-8131715895 

5. 

Learning Resources: 
●​ NPTEL – Microprocessors & Microcontrollers: www.nptel.ac.in/courses 
●​ ESP32 Official Documentation: docs.espressif.com 
●​ Wokwi Online ESP32/Arduino Simulator: wokwi.com 
●​ GNUSim8085 – 8085 Microprocessor Simulator: gnusim8085.sourceforge.net 

 

 

 

********* 

 

http://www.nptel.ac.in/courses


POWER ELECTRONICS LABORATORY 
 

Course Code EEPE-506 

Course Title Power Electronics Laboratory 

Number of Credits 1 (L: 0, T: 0, P: 2) 

Pre-requisites ●​ Fundamentals of Basic Electronics 
●​ Knowledge of Electronic devices and circuits 

Course Category PEC 

Semester V 
 

1.​ Intended Learning Objectives: The aim  of this course is to help the student to attain 

the following industry-identified competency through various teaching and learning experiences: 

●​ Concept of characteristics of different power semiconductor devices 
●​ Diagnose power converter circuits 
●​ Examine Triggering and Commutation circuits 
 

2.​ Course Outcomes (COs): The practical experiences and relevant soft skills associated 

with this course are to be taught and implemented, so that the student demonstrates the 

following industry-oriented COs associated with the above-mentioned competency: 

COs Statement Knowledge Level 

CO1 
Identify power semiconductor devices used in a power 
electronics circuit 

Level 1- Knowledge 
(Remember) 

CO2 Comprehend SCR Triggering and Commutation circuits 
Level 2-Comprehension 
(Understand) 

CO3 Use power converter circuits in different applications Level 3-Application (Apply) 

 

3.​ Suggested Practicals /Experiments: 

Sl. 
No. 

List of Experiments 
Duration 

(in hours) 

1. 
Identification and study of different power electronic components (SCR, IGBT, 
MOSFET, GTO, RCT, etc.) 

2 

2. Study of V-I characteristics and performance of an SCR 2 

3. Study of V-I characteristics and performance of a MOSFET and an IGBT 2 

4. Study of V-I characteristics and performance of DIAC and TRIAC 2 

5. 
Measurement of output voltage by changing the firing angle in the R and RC triggering 
circuits of SCR 

2 

6. Study of UJT triggering of an SCR 2 

7. Study of different commutation circuits for an SCR (Natural vs. Forced commutation) 2 

8. Performance of a single-phase half-controlled converter with R and RL load 2 

9. Performance of a single-phase controlled bridge converter with R and RL load 2 

10. 
Performance of a single-phase controlled bridge converter with RL load and 
free-wheeling diode 

2 

11. Performance of a single-phase half-bridge inverter with R and RL load 2 

12. Performance of a single-phase full bridge inverter with R and RL load 2 



 
NOTE—Students can perform any eight experiments 

4.​ References: 

Sl. 
No. 

Title of the book Authors Publication 

1. 
Power Electronics: Laboratory 
Manual 

S. Maddilety Ink of Knowledge Publication, ISBN-13: 
978-9358260601, 1st Edition, 2023 

2. 
Power Electronics: Design, 
Testing and Simulation 
Laboratory Manual 

KR Varmah, Ginnes 
K John, Chikku 
Abraham 

CBS Publishers and Distributors Pvt. 
Ltd., ISBN-13: 9789386310897 

3. 

Learning Resources: 
●​ www.nptel.ac.in/courses 
●​ https://testbook.com/electrical-engineering 
●​ https://learn.sparkfun.com/tutorials 

 

 

 

********* 

 

13. Study the performance of PWM inverters 2 

14. Performance of step-up and step-down choppers with R load 2 

15. Study of UPS and SMPS circuits 2 

http://www.nptel.ac.in/courses
https://testbook.com/electrical-engineering


1. Course Title: Electric Vehicle
1. Course Title: Electric Vehicle
2. Course Code: OE-T-009
3. Credit: 2
4. Semester:
5. Teaching Scheme (in hours/week):

Lecture Tutorial Practical Total
1 0 2 2

5. Examination Scheme:
Marks distribution for TATA Courses (OE):

Theory Practical
Marks Credit

Internal
Assessment

(IA)
IA (Theory)
(TA+HACT) ESE PA PT

TA HACT Total Pass Total Pass Total Pass Total Pass Total Pass
3 13 16 6 24 10 36 14 24 10 100 40 2

Exam time duration:

Theory time: 1 Hour

Practical Examination: 2 Hours

Break Up of Internal Assessment Marks:

Internal Assessment for Theory (TA+HA&CT)

Compone
nt

Teacher's Assessment (TA) Home Assignment & Class Test
(HA&CT)

Total
Attendan

ce
Discipli

ne
Class

Participati
on

Home
Assignmen

t

Presentati
on/Semina

r
Quiz Class

Test

Maximum
Marks 1 1 1 3 3 2 5 16



Internal Assessment for Practical (PA)

Component Maximum Marks
Teacher's Assessment (TA)
Attendance 10
Discipline 2
Practical Assignment
Practical Work and/or Laboratory 10
Presentation 8
Viva 6
Total 36

6. Intended learning object:

This course will enable the students to:
 Have a strong understanding of electric vehicle technology, government policies, and the

impact on the economy and environment.
 Describe the understanding of various systems and subsystems in electric vehicles with

their functions. It helps students understand various calculations used in EV and provides
guidelines for selection of motor, motor controller, battery pack, battery management
system, charging system and regenerative braking.

 Explain regulatory requirements, safety guidelines, electrical wiring harness and electrical
vehicle testing norms and advancements in Electric Vehicles.

7. Course outcome (CO):
After completion of the course the student will be able to:

 CO1 (Remembering): Understand the Fundamentals of Electric Vehicles, types, and
architecture.

 CO2 (Understanding): Analyze and select traction motors and controllers for given
applications.

 CO3 (Applying): Analyze and size battery packs; explain BMS functions and charging
standards

 CO4 (Analyzing): Apply EV circuit protection and safety practices, including wiring
harness considerations.



 CO5 (Evaluating): Evaluate EV Testing Procedures and Emerging Technologies.

8. Detailed Course Content:
Sl.
No.

Course contents Duration
(in Hours)

1 Introduction and Architecture of Electric vehicles
 Industrial Safety Practices
 Overview of Equipment’s and Infrastructure related to course
 Overview of electric Vehicle Technologies
 Electric vehicle advantages and limitations
 Electric vehicle effects on the economy and environment
 Types of Electric Vehicles (Overview of electric vehicle

technologies like BEV, HEV, PHEV and FCEV.)
 Basic architecture of electric vehicle drivetrains.
 Overview of various system and subsystem of Electrical Vehicle and

their functions.

3

2 Electric Vehicle Motors & Controller
 Function and operation of electric vehicle motors.
 Classification of electric vehicle motors
 Types of loads acing on a vehicle.
 Motor specifications
 Motor Power calculation for electric vehicle
 Motor selection
 Motor controllers and its function, Motor controller selection
 Function and operation of a DC-to-DC converter

3

3 Energy Storage System, Battery Management System and Charging
System
 Electric Vehicle Energy Storage & Charging System
 Overview of battery pack. (Cell selection, battery connection, battery

pack construction)
 Overview of battery pack sizing
 Thermal management

4



 Charging system types
 Fundamentals of constant voltage and constant current charging.
 Standards for electric car charging
 Connector standards for charging electric vehicles.
 Calculation for battery recharging and discharge
 Pros and Limitations of batteries for electric vehicles
 Introduction to Battery Management System, function of a battery

management system (BMS)
 Block diagram of the battery management system.
 Thermal control system, cell load distribution, and State of Charge

(SOC) and State of Health (SOH) analysis
 Difference between high voltage and low voltage system
 Maintenance & repairing of electric vehicle system.
 Regenerative Braking Systems

4 Electric Vehicle Circuit Protection and Safety
 Introduction to electrical wiring harness.
 Importance of colour coding and labelling on wiring harness
 Materials used for wiring harness and its selection criteria.
 Design consideration in wiring harness.
 Understand wire gauge and power rating capacity.
 Types of Electric vehicle Fuses.
 Electric Vehicle Relays.
 Selection of relay type.
 Positioning Fuses and relays in Electric vehicle circuit.

2

5 Electric Vehicle testing, Policy and technology advancement in electric
vehicle
 Vehicle Performance testing for acceleration, top speed, range,

braking, hill climbing, vehicle structure, road handling, weather
resistance, etc.

 Vehicle Durability testing or life expectancy of parts, materials, and
components.

3



 Safety: battery safety, charging system safety, and occupant safety.
 Emission standard and its testing
 Vehicle Noise standards and its testing
 Advancements in electrical vehicle:

- Autonomous Driving
- Battery Technology to improved range, greater efficiency, and

faster charging, life span of batteries.
- Charging Infrastructure (public charging networks, on-the-go

charge, development in vehicle overnight charging technology,
wireless Charging).

9. Suggested Implementation strategies: Lecture, PPT, Video
10. Suggested Learning Resources:
a. Book Lists

 “Mechanic Electric Vehicle”, Trade Theory (NSQF, Level – 4), First Edition, National
Instructional Media Institute.

 “Mechanic Electric Vehicle”, Trade Practical (NSQF, Level – 4), First Edition, National
Instructional Media Institute.

b. Video links:
 https://onlinecourses.nptel.ac.in/noc21_me76/preview
 https://nptel.ac.in/courses/112101099

c. Manuals



List of Experiments
Sl.
No.

Name of Experiment Hours CO

1. Practice and understand Safety procedure, precautions and tools
used while working with Electric Vehicles.

2 CO1

2. Identification and locate the basic components of EV. 2 CO1

3. Identify various gauges and warning symbols on dashboard of an
Electric Vehicle and compare it with dashboard of an IC Engine
Vehicle.

2 CO1

4. Study Motor Controller working. Remove and install rotor from
stator and diagnose motor rotor position sensor.

2 CO2

5. Testing of motor controller output at different conditions. 2 CO2
6. Identify and Test DC-DC Converter Circuit. 2 CO2
7. Identify different cell chemistries and geometries. 1 CO3
8. Develop Battery Pack with Series, Parallel and Series-Parallel

combined Configuration.
2 CO3

9. Replace defective Battery Module of 48V Systems. 2 CO3
10. Identification of various sensors installed in an EV. 1 CO3
11. Identify Type of Charger and Voltage Levels. 1 CO3
12. Identify, study and Testing of Charger circuit. 1 CO3
13. Connecting battery to a charger for battery charging, Inspection &

testing of battery after charging.
2 CO3

14. Identify and test different types of fuses, relays, switches, and
circuit breakers in EV.

2 CO4

15. Perform fault diagnosis on electrical wiring harness in an EV kit. 2 CO4
16. Understand EV Policy and Identification of Regulatory

Requirements for Electric Vehicles.
2 CO5

17. Study and understanding of Autonomous Vehicle System
Components (LIDAR, ADAS, AI Cameras, Sensors).

2 CO5



MAJOR PROJECT 
 

Course Code PR-02 

Course Title Major Project 

Number of Credits 2 (L: 0, T: 0, P: 4) 

Pre-requisites 
●​ Technical Competency in Core Domain 
●​ Proficiency in Modern Engineering Tools 
●​ Knowledge of Safety Standards and Ethics 

Course Category PR 

Semester V 

 

1.​ Intended Learning Objectives (ILO): This course aims to help students acquire the following 

competencies, aligned with industry needs: 

●​ Identify a real-world technical problem or a community-based need within the electrical 
engineering domain and justify its relevance. 

●​ Design an electrical system, component, or process that meets specific technical and safety 
requirements. 

●​ Select and apply appropriate modern engineering tools, such as MATLAB, Proteus, PLC simulators, 
or specialized hardware tools, to model and verify the project design. 

●​ Demonstrate the ability to prepare a Bill of Materials (BOM), manage a project budget, and 
execute the work within a defined timeline. 

●​ Assess the environmental impact of the project (e.g., energy efficiency or e-waste) and    adhere to 
professional ethics and Indian Electricity (IE) rules during implementation. 

●​ Function effectively as a member or leader of a technical team and communicate findings through 
formal technical reports and oral presentations 

 
 

2.​ Course Outcomes (COs): Upon successful completion of this course, students will be able to: 

 

COs Statement Knowledge Level 

CO1 
Recall and define fundamental concepts of renewable energy systems, 
power electronics, and electrical machines 

Level 1 - Knowledge 
(Remember) 

CO2 
Explain the working principles of solar, wind, hybrid systems, and smart 
grid technologies 

Level 2- Understand 
(Comprehension) 

CO3 
Apply engineering principles and tools to design basic models such as 
solar systems, converters, and motor control circuits 

Level 3- Apply 
(Application) 

CO4 
Analyze system performance by interpreting data related to efficiency, 
losses, and power quality in electrical and renewable systems 

Level 4- Analyze 
(Analysis) 

CO5 
Evaluate different energy solutions and design innovative systems such 
as hybrid renewable models, IoT-based monitoring systems, or smart 
grids 

Level 5 & 6- Evaluate 
& Create (Higher Order 
Thinking) 

 
 
 
 
 
 



3.​  Marks Distribution: 

 

Sl. 
No. 

Component Marks 
Course Outcomes 

(COs) 
I. Continuous Internal Evaluation (CIE) 40 

1. Project Synopsis/ Proposal Evaluation 5 CO1, CO2 

2. Progress Presentation 10 CO2, CO3, CO4 

3. Project Report Evaluation 15 CO5 

4. End Semester Presentation 10 CO4, CO5 

II. End Semester Examination (ESE) 60 
Course Outcomes 

(COs) 

1.  Model / Prototype  Presentation & Seminar 40 CO5 

2. Viva Voce 20 CO1, CO2, CO3, CO4, CO5 

 

 

4.​  Suggested Areas /Domain of work (in line with NEP 2020 and NBA): 

Sl. 
No. 

Areas  

1.​

Renewable Energy & Sustainability  
●​ Solar Powered Automatic Irrigation System  
●​ Solar Power Generation with Grid Integration (Mini Model)  
●​ Solar-Based Smart Street Lighting System  
●​ Micro-grid Model with Renewable Sources  
●​ Net Metering Simulation for Residential Solar Systems  
●​ Mini Wind Turbine for Power Generation (Model)  
●​ Wind Turbine Efficiency Analysis at Different Speeds  
●​ Low-Cost Vertical Axis Wind Turbine (VAWT) Design  
●​ Solar + Battery Energy Storage System (BESS Model)  
●​ Smart Battery Management System (BMS)  
●​ Electric Vehicle Charging Station using Solar Power  
●​ Solar Powered Cold Storage for Rural Areas  
●​ Biogas-Based Power Generation (Model + Analysis)  
●​ Solar Water Pumping System for Agriculture  
●​ Renewable Energy-Based Smart Village Model 

2.​

Hybrid Systems & Energy Storage 
●​ Solar + Battery Energy Storage System (BESS Model)  
●​ Hybrid Renewable Energy System for Rural Electrification  
●​ Hybrid Wind-Solar Power Generation System  
●​ Smart Battery Management System (BMS)  
●​ Electric Vehicle Charging Station using Solar Power 
●​ Hybrid Power Generation Model  
●​ Hybrid Power System (Solar + Wind) for Rural Electrification  

 

3.​

Smart Grid & Automation 
●​ Smart Energy Meter with Prepaid Billing  
●​ IoT-Based Industrial Load Control  
●​ Home Automation for Energy Efficiency  
●​ Voice-Controlled Electrical Appliances for the Disabled  
●​ IoT-Based Smart Microgrid System  
●​ AI-Based Solar Power Prediction (Excel/Python)  



●​ Smart Energy Management System for Homes  
●​ Grid Integration of Renewable Energy (Model/Simulation)  
●​ Arduino-Based Automatic Power Supply Control (Main + Backup)  
●​ Smart Grid Concept Demonstration using IoT  
●​ AI-Based Load Forecasting (Excel/Python)  
●​ IoT-Based Smart Solar Tracking System  
●​ IoT-Based Solar Power Monitoring System 

 

4.​

Power Systems & Protection 
●​ Microcontroller-Based Numerical Relay  
●​ Automatic Phase Changer for 3-Phase Supply  
●​ Fault Detection in Underground Cables  
●​ Smart Transformer Health Monitoring  
●​ Over voltage and Under voltage Protection System  
●​ Transmission Line Fault Detection using Relay  
●​ Distance Protection Simulation (MATLAB)  
●​ Circuit Breaker Operation and Protection Coordination  
●​ Differential Protection of Transformer (Model/Simulation) 
●​ Digital Fault Recorder for Power System 

5.​

Community & Rural Development 
●​ Low-Cost Solar Lantern with Mobile Charging  
●​ Pedal-Powered Generator for Rural Schools  
●​ Automatic Street Light Controller with Fault Detection  
●​ Solar Powered Cold Storage for Rural Areas  
●​ Biogas-Based Power Generation  
●​ Solar Water Pumping System for Agriculture  
●​ Renewable Energy-Based Smart Village Model  

6.​

Industrial IoT & Motor Control 
●​ Vibration & Thermal Analysis of Induction Motors  
●​ PLC-Based Automated Bottle Filling/Sorting  
●​ Wireless SCADA for Substation Monitoring  
●​ IoT-Based Condition Monitoring of Induction Motor  
●​ Automatic Speed Control of DC Motor using PWM  
●​ PLC-Based Motor Control System (Forward/Reverse/Protection)  
●​ Energy Efficient Star-Delta Starter with Fault Detection  
●​ VFD-Based Speed Control of 3-Phase Induction Motor  
●​ Electric Vehicle Motor Drive using IGBT Module  
●​ Smart Power Module (SPM) Based Inverter Design 

7.​

Power Electronics & Semiconductor 
●​ Smart Battery Management System (BMS)  
●​ Regenerative Braking Demonstration Model  
●​ MPPT Solar Charge Controller  
●​ Solar Power Optimization using MOSFET Switching  
●​ High Efficiency Solar Battery Charger (SMPS)  
●​ Grid-Tied Inverter using Power Electronics  
●​ LED Driver Circuit for Solar Lighting  
●​ Solar Inverter using MOSFET/IGBT  
●​ DC-DC Converter (Buck/Boost) for Solar Applications  
●​ PWM-Based Speed Control using Power Devices  
●​ Single Phase Inverter using IGBT with Harmonic Analysis  
●​ Chopper Circuit using SCR 
●​ Retrofitting an Internal Combustion Engine to Electric 

8.​

Simulation-Based 
●​ Simulation of DC-DC Converter (MATLAB/Simulink)  
●​ Switching Loss Analysis (MOSFET vs IGBT)  
●​ Harmonic Analysis of Inverter Circuits  
●​ Thermal Analysis of Semiconductor Devices  
●​ Solar PV System Simulation  
●​ MPPT Techniques Simulation  
●​ Hybrid System Performance Analysis (Solar + Wind)  
●​ Grid Stability with Renewable Integration  
●​ Load Flow Analysis  



●​ Power System Stability Analysis  
●​ Economic Load Dispatch  
●​ Transient Analysis of Power System  
●​ Short Circuit Analysis 

9.​

Electrical Machines & Design 
●​ Design and Fabrication of Mini Transformer  
●​ Winding Design of Single Phase Induction Motor  
●​ Performance Analysis of Synchronous Motor  
●​ Comparative Study of Motor Starting Methods  
●​ Transformer Losses and Efficiency Analysis  
●​ Arduino-Based Automatic Motor Protection System  
●​ Smart Conveyor Belt using Induction Motor  
●​ Wireless Control of AC Motor  
●​ AI-Based Fault Detection in Machines  
●​ Solar Powered DC Motor Pump System  
●​ Hybrid (Solar + Grid) Motor Drive System  
●​ Energy Audit of Electric Motors  
●​ Low Power Consumption Transformer Design  
●​ Regenerative Braking System for DC Motor 

10.

 Electrical Power System (Core Analysis) 
●​ Design of Electrical Distribution System for a Small Colony  
●​ Load Flow Analysis of Power Network  
●​ Energy Audit of Building/Campus  
●​ Smart Load Management System  
●​ Underground Cable Fault Detection  
●​ Circuit Breaker Coordination  
●​ Differential Protection of Transformer  
●​ Automatic Power Supply Control  
●​ Smart Grid using IoT  
●​ AI-Based Load Forecasting  
●​ Digital Fault Recorder  
●​ Power System Stability Analysis  
●​ Economic Load Dispatch  
●​ Transient Analysis  
●​ Short Circuit Analysis 

 
 

**NOTE:   
�​ Students can select any ONE of the given areas OR can decide their own area of work 
�​ The project work can be extended to PR-3 Major Project (6th Semester) 

 



 COURSE TITLE:: INDIAN CONSTITUTION  

 

Course Code : AU-501 

Course Title : Indian Constitution 

Semester : Fifth 

Number of Credits : 0 [L: 2, T: 0, P: 0] 

Prerequisites : General Knowledge of India 

Knowledge on Indian History 

Knowledge on Role of National Movements in India 

Course Category : Audit Course 

 

LEARNING OBJECTIVES: Following are the Learning Objectives of this course: 

LO1 : Understand the basics of the Indian Constitution. 

LO2 : Understand the concepts of Sovereignty and Democracy as embodied in the 

constitution. 

LO3 : Identify and understand the different Fundamental Rights and Duties guaranteed 

by the Constitution, including their limitations and enforcement mechanisms. 

LO4 : Explain the procedure for amending the Constitution and discuss significant 

amendments made over time. 

LO5 : Understand how to exercise and protect one's fundamental rights. 

 

COURSE OUTCOME:  After the end of the course, students will be able to:  

CO1 : Learn about the Fundamental Rights and Duties of citizens 

CO2 : Learn about the role of the President, Prime Minister, Council of Ministers, and 

Local Administration  

CO3 : Students learn about the Constitution's origin, Evolution, and features 

CO4 : Develop a sense of National and Patriotic spirit as responsible Citizens of the 

country 

CO5 : Learn about the Fundamental Rights and Duties of Citizens 



TEACHING SCHEME: (IN HOURS/WEEK) 

Theory 
Practical (credit) 

Lecture Tutorial Total credits 

2 0 0 0 

TEACHING SCHEME: (IN HOURS) 

Theory 
Practical 

Lecture Tutorial Total 

30 0 30 0 

 

EXAMINATION SCHEME: 

Theory Practical 
Total 

Marks 
Pass 

Marks 

ESE IA ESE IA 

100 40 
Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

Full 

Marks 

Pass 

Marks 

60 24 40 16 --- -- -- -- 

 

DETAILED COURSE CONTENT: 

Unit Chapter Title Contents Hours 

1. UNIT-1: 

Introduction 

 

Historical background of the Indian Constitution, Key 

Terms- (Sovereign, Socialist, Secular, Democratic, 

Republic), Constituent Assembly of India, Preamble, 

Fundamental Rights, Directive Principles of State 

Policy, Fundamental Duties. 

10 

2. UNIT-2: 

Structure of 

Government 

Union Government-  

President, Prime Minister and Council of Ministers, 

Parliament: Lok Sabha and Rajya Sabha, Judiciary 

(Supreme Court and its Jurisdiction), 

State Government- 

Governor, Chief Minister and Council of Ministers, State 

Legislature, 

Local Government – Panchayat and Municipalities 

9 

3. UNIT 3-  

Amendment 

Process 

Types of Amendments, Key amendments to the 

constitution 

4 



4. UNIT 4 –  

Union State 

Relation 

Distribution of Powers (Union List, State List, 

Concurrent List), Interstate relations and disputes 

3 

5. UNIT 5-  

Emergency 

Provisions 

 

National Emergency, State Emergency (President’s 

Rule), Financial Emergency. 

2 

6. UNIT 6 – 

Other 

Important 

Provisions 

Writ Jurisdiction (Article 32 and Article 226), Election 

Commission and Electoral System 

2 

Total Contact Hours 30 

 
Table of Specification 

Units 

 

Allotted 

Hours 

Objective Short Answer 

Type 

Long Answers Type Total 

Marks 

R U AP R U AP AN R U AP AN E C 

1. 10 1 -- -- 3 3 -- -- 10 8 -- -- 
-

- 
-- 25 

2. 9 2 -- -- 4 2 -- -- 12 -- -- -- 
-

- 
-- 20 

3. 4 3 -- -- 4 -- -- -- 8 -- -- -- 
-

- 
-- 15 

4. 3 2 -- -- -- -- -- -- 8 -- -- -- 
-

- 
-- 10 

5. 2 2 2 -- -- 3 -- -- -- 8 -- -- 
-

- 
-- 15 

6. 2 2 1 -- 3 -- -- -- 9 -- -- -- 
-

- 
-- 15 

Total 30 -- -- -- -- -- -- -- -- -- -- -- 
-

- 
-- -- 

Total Marks 15 22 63 100 

 

NB:R: Remember, U: Understand, AP: Apply, AN: Analyze, E: Evaluate, C: Create 

REFERENCE BOOK LIST:  

Sl No. Book Name Author Name 
Publishing House,  

Volume, ISBN 

1. 
Ethics and Politics of the Indian 

Constitution  
Rajeev Bhargava 

Oxford University Press, New 

Delhi, 2008 

2. The Constitution of India B.L. Fadia 
SahityaBhawan; Edition 

(2017) 

3. 
Introduction to the Constitution of 

India 
D.D. Basu 

Lexis Nexis; Twenty-Third 

2018 Edition 

4. The Indian Polity M. Laxmikant 

McGraw Hill Publications, 

New 

Delhi 

 


	4.​Suggested Implementation Strategies:- 
	5.​Distribution of Weightage and Marks: 
	6.​Books and References: 
	 
	 
	Level 2- Understand (Comprehension) 
	Level 3- Apply (Application) 

